Awad AM, AlAmodi AA, Shareef MA, Alsheikh AJ, Mahmod AI, Daghistany AO, Hijazi MM, Abu-Zaid A, Alsadoon M, Shabllout M, Rasool A, Yaqinuddin A. The summer premedical program for matriculating medical students: a student-led initiative. Adv Physiol Educ 38: 56 -61, 2014; doi:10.1152/advan.00085.2013.-The freshman academic year is one of the most difficult years that a medical student experiences in his/her academic life at a medical school. Freshmen are frequently faced with several challenges, such as adaptation to a new academic environment and its associated different methods of teaching, learning, skills, and assessment. The aim of this study was to describe a 4-wk innovative summer premedical program developed by senior medical students at the College of Medicine, Alfaisal University, in an attempt to improve/smooth the experience(s) of prospective freshmen. This report describes the objectives/strategies/methodologies used to tackle the top three identified freshman challenges, namely, 1) advancement of the academic/scholastic/educational background, 2) the development of college-required skills to succeed and excel in the freshman year, and 3) adaption to the college environment. At the end of the program, a survey was conducted to evaluate the effectiveness of the summer premedical program. Seventy-two students attended this program over the past three summers from 2010 to 2012, and twenty-nine students answered the survey with a response rate of 74.7%. Overall, Ͼ90% of the survey respondents reported an improvement in their understanding of basic medical science, integration, presentation skills, medical terminology, and junior-senior relationships. Furthermore, the survey highlighted the need for more focus on skills such as time management, participation in large-group discussions, and use of electronic resources, as Ͼ50% of respondents reported no improvement in these areas. In conclusion, this is the first report, to our knowledge, that describes a program developed by senior medical students to improve the experience of freshmen.
summer premedical program; matriculating students; freshmen; premedical education THE IDENTIFICATION OF INDIVIDUALS who have the ability to become knowledgeable, skilled, and empathetic physicians has been a struggle since the early 1800s (15) . In the late 1800s, Harvard Medical School was the first to require a college degree for admission to its medical school (8) . As the knowledge base of medical sciences expanded, medical educators realized the need for requisite preparation for students interested in studying medicine. William Henry Welch, one of the founding faculties of Johns Hopkins School of Medicine, believed that matriculating medical students should have welldeveloped critical thinking and logic skills to understand basic medical sciences (8 -10) . In the early 1900s, the American Medical Association and the American Association of Medical Colleges came to a consensus that 1 or 2 yr of core courses, including biology, chemistry, and physics, should be an absolute prerequisite to medical studies (6) . In 2009, the Association of American Medical Colleges-Howard Hughes Medical Institute published Scientific Foundations for Future Physicians (3) , in which they emphasized that premedical curricular objectives should not only be focused on the acquisition of factual knowledge of basic sciences but also on the application of this knowledge.
Medical Education in Saudi Arabia
Until the late 1990s, Saudi medical schools followed a 7-yr traditional, didactic, discipline-based medical curriculum. In these curricula, students were required to complete 3 yr of basic medical sciences and 3 yr of clinical studies. In addition, they were required to complete a clinical internship year (20) . In early 2000, the Ministry of Higher Education in Saudi Arabia took remarkable steps to improve medical education in the country. This led to the establishment of the National Commission for Academic Assessment and Accreditation in 2005 to assure high-quality educational outcomes. More importantly, there were curricular reforms that led many institutions to adopt integrated and problem-based curricula (4, 14, 18) . In 2002, the National Center for Assessment in Higher Education was established, which conducts college aptitude tests, including 1) Qudrat (general aptitude test) and 2) Tahseely (scientific aptitude test) (11) . Although different types of aptitude and English proficiency tests are now available, there are no uniform admission criteria for entry to medical schools. There were two main areas of deficiencies identified in fresh high school graduates aspiring to be admitted to medical schools: 1) a low level of English proficiency (the primary language of teaching medical sciences was in Arabic) and 2) a low level of scientific comprehension. These academic deficiencies in freshmen led to the development of University Preparatory Programs (UPPs) by most universities in Saudi Arabia. However, the problem with these programs is that their focus is primarily on developing 1) general English language skills rather than the comprehension of scientific language and 2) teaching general sciences rather than sciences relevant to medicine. In addition, there is little or no emphasis put on the development of communication, critical-thinking, and analytic skills. As a result, Saudi students seeking medical education in Western-styled universities have to rapidly 1) adapt to a different language of instruction and 2) modify their learning habits (7) . Students spending one full year in such preparatory programs are expected to perform very well. However, crosssectional studies have suggested that students in the first year of medical schools, despite attending a preparatory year, tend to have increased levels of stress and depression compared with their senior colleagues in the second and third years in Saudi Arabia. A potential explanation for this difference is that students in the second year of medical school already have had the chance to be exposed to an environment that well equips them to handle the rigors of the medical curriculum (16) . For example, in our institute, the dropout rate of first-year medical students exceeds 15%. This figure representing the dropout rate is considered to be a serious number when weighted against reported figures in the literature (12) .
The Alfaisal Model of Premedical Education
Founded by the King Faisal Foundation (KFF), the College of Medicine of Alfaisal University was established in 2008 in collaboration with the Partners Harvard Medical International of the United States and King Faisal Specialist Hospital and Research Center in Saudi Arabia as the first established, private, nonprofit, research-oriented medical college in Riyadh, Saudi Arabia. The medical curriculum follows a studentcentered, problem-based, integrated, community-oriented, elective, and systematic model of instruction (1). This curriculum requires students not only to cope with the enormous load of medical information but also to become proficient in communication, research, critical-thinking, and analytic skills. This deviation from rote memorization appears to be the principal stressor among first-year medical students in problem-based curricula (17) . To better help students to handle the increasing demands of studying medicine, KFF introduced a special UPP: a 1-yr academic program that prepares students to pursue higher education studies. Its primary goal is to provide students with necessary skills to become lifelong learners, critical thinkers, and problem solvers. Although this program was able to bridge the gap of knowledge and skills between high school and medical school to some extent, students graduating from the KFF UPP identified three main challenges: deficiencies in 1) academic background, 2) required skills, and 3) adjustment to the environment.
In light of these challenges, we developed a program that was a near-real simulation of semester 1 at our medical college and offered it to prospective freshmen in the summer preceding the start of the freshman academic year. In preparation for this program, we reviewed our experiences as first-year (former freshmen) medical students with the goal of identifying the problems we had faced.
The aim of this study was to describe our 4-wk innovative summer premedical program (SPP) developed by senior medical students at the College of Medicine-Alfaisal University, in an attempt to improve/smooth the experience(s) of prospective freshmen.
METHODS
The SPP was entirely designed, directed, and taught by senior medical students. This program primarily incorporated the concept of peer-assisted learning, an emerging pedagogy in medical schools, especially in light of current challenges including the limited availability of resources and the increasing number of admissions into medical schools. The students who contributed largely in conducting the program were high achievers, and they were selected based on their credentials. They were assessed by senior faculty members who rigorously followed up and provided consultations and recommendations during the program. Faculty members also took roles in teaching and giving sessions in workshops, in an effort to give the students an advantage of having an early encounter with their faculty members leading to improving their relationships. In addition, the engagement of senior students as tutors provided an excellent opportunity to improve the relationship between senior and junior medical students. The knowledge content and presentations of student tutors were reviewed by the appropriate senior faculty members.
The program ran for 4 wk during the summer preceding the start of the freshman academic year. Seventy-two students attended the SPP over the past three summers from 2010 to 2012. The objectives of the SPP are shown in Table 1 . A brief description of the methodologies we used to used to tackle the top three identified freshman challenges, namely, 1) advancement of the academic/scholastic/educational background, 2) the development of college-required skills to succeed and excel in the freshman year, and 3) the adaption to college environment, are provided below.
Advancement of the Academic/Scholastic/Educational Background
The course was organized in a system-based fashion to cover two human body systems: musculoskeletal and gastrointestinal systems. The themes and objectives of the 4-wk SPP are shown in Table 2 . A student syllabus was prepared from curriculum objectives to ensure whatever was taught to students matched assessment. Students were exposed to all different forms of teaching-learning strategies used in the College of Medicine-Alfaisal University, including lectures (10 lectures weekly), problem-based learning (PBL; 2 PBL cases and 6 sessions weekly), large-group discussions (LGDs; 4 LGDs weekly), and laboratory sessions (7 laboratory sessions weekly). Furthermore, students were exposed to semester 1 core courses, including Human Structure and Development (ANAT-111) as well as Human Function (PHY-121) courses. These courses were delivered with an emphasis on structure-function integration and with more attention given to understanding and getting acquainted with medical terminology. Peer- assisted learning was the primary form of teaching in the program. This approach served two purposes: 1) it fostered a student-friendly environment and 2) it allowed prospective freshmen to benefit from the experiences of senior students. A few lectures were delivered by in-house faculty members to allow students experience different styles of teaching.
Development of College-Based Required Skills to Succeed and Excel in the Freshman Academic Year
Several practical workshops were conducted by senior students and faculty members throughout the program. These workshops focused on addressing six major skills. These skills were 1) time management skills, 2) note-taking skills, 3) reading and understanding medical textbooks, 4) teamwork skills, 5) handling examination pressures, and 6) presentation skills.
Time management. Prospective freshmen underwent a time management workshop designed by College of Medicine-Alfaisal University senior medical students. The workshop included an introductory presentation lectured by senior students who were successful in developing efficient time management skills to achieve academic excellence. Freshmen then filled out a time management self-assessment tool. This tool was designed to assess students' current practices in three main domains related to time management, namely, 1) study motivation, 2) study organization, and 3) study techniques. The aim of this survey was to highlight the domains in which students had difficulty. Freshmen were then requested to list their daily activities and rank them according to importance. The criteria used in ranking activities were discussed at that stage. This activity addressed the difference between their priorities and desires and revealed to them where the major components of their time were spent. Freshmen were then asked to classify their activities into four groups: 1) urgent and important, 2) urgent and not important, 3) important but not urgent, and 4) not important and not urgent. Later, freshmen attended a short presentation about time management that focused on 1) the importance of time management, 2) time management strategies, and 3) special tips for important issues related to time management and studying. Freshmen were also assigned to reflect on some questions relating to the main outcomes of the workshop as a homework assignment. At the end of the workshop, freshmen were exposed to a proposed example of a time management system that dealt with organizing timetables on yearly, monthly, weekly, and daily levels. The workshop was conducted by senior medical students who pointed Describe the location of the small intestine and its relation to other structures Sketch a villus and label its components Discuss the digestive function of the small intestine and its secretions Explain how nutrients are absorbed in the small bowel Describe the structure and functions of the large intestine, rectum, and anal canal Compare and contrast the structure and functions of exocrine and endocrine glands. Differentiate between the structure and functions of the exocrine and endocrine pancreas Describe the location of the liver in the peritoneal cavity Describe the structure of a liver lobule List the functions of the liver Describe the route taken by bile from the liver to the gall bladder and then to the duodenum Outline the structure and functions of the gallbladder Describe the development of the peritoneum and its layers, functions, and orientation GI, gastrointestinal.
out relevant time management tips from their experience. Freshmen were encouraged to use the program period to identify the best individualized time management strategies and share them with their senior colleagues for qualitative feedback. Note-taking skills. Prospective freshmen underwent a note-taking workshop presented by College of Medicine-Alfaisal University senior students. At the beginning, freshmen filled out a note-taking self-assessment tool to identify individualized areas of strengths and weaknesses. Freshmen then attended a presentation about note-taking skills. Next, freshmen were asked to take notes during a simulated lecture and to submit these notes at the end of the workshop. These notes were analyzed by senior students who provided valuable feedback to students on how they could improve their note-taking skills. Furthermore, two international note-taking models (the Cornell model and mind-mapping technique) were presented to freshmen, and they were then asked to rearrange their notes according to these models. Afterward, freshmen were asked to submit their rearranged notes in an attempt to evaluate their understanding of these two models and provide provision of feedback.
Reading and understanding medical textbooks. As the program progressed, the detailed knowledge content presented in lecturers in the form of PowerPoint presentations was reduced gradually and prospective freshmen were advised to obtain further knowledge from textbooks. Students were requested to use textbooks that would be recommended in semester 1 of the freshman academic year. No actual assessments were made to measure the scientific comprehension of the students.
Teamwork skills. The practice of productive and efficient teamwork was highly encouraged through PBL and LGD sessions as well as group-based presentations that were structured regularly throughout the program.
Handling examination pressures. Freshmen were required to take summative exams at the end of each block (system). The summative exams simulated the summative exams of semester 1 of the freshman academic year in our college. Every exam consisted of three parts: 1) multiple-choice questions, 2) short-answer questions, and 3) objective-structured practical examinations. An example of the blueprint for the gastrointestinal end-block (summative) examination is shown in Table 3 . After each summative examination, every freshman was given detailed individual feedback on his/her performance in the different parts of the exam along with tips and advice on how to improve performance in subsequent exam undertakings.
Presentation skills. Every week, each prospective freshman was assigned to present a PowerPoint-based presentation on a specific topic. These presentations were evaluated by three senior medical students. The evaluators then provided presenters with constructive comments on PowerPoint design, knowledge content, flow of the presentation, time utilization, question-handling capabilities, and overall presentations skills. Freshmen presentations were videotaped so presenters could watch the recordings and gain an appreciation of their on-stage performance, for both positive and negative points. At the end of the program, every freshman presented in front of an esteemed audience composed of College of Medicine-Alfaisal University faculty members to demonstrate the knowledge and skills they obtained throughout the program.
The College Environment
The SPP was conducted in an on-campus setting and greatly simulated semester 1 of the freshman academic year setting in terms of academic load, teaching tools, and assessment methods. In addition, several workshops were conducted to familiarize students with College of Medicine-Alfaisal University policies, procedures, assessment system, and development and research opportunities. The role of the college's Medical Student Association in supporting its colleagues was also addressed.
In the evenings, several social events were conducted to provide friendly/informal spaces by which junior and senior students met outside formal settings, developed strong friendly relationships, and exchanged experiences.
RESULTS
At the end of the program, students were asked to complete a survey regarding their experience in the SPP. A total of 72 students attended the program over the past 3 summers from 2010 to 2012. Of these, 55 students (76.4%) completed the course requirements (17 students dropped out from the program). Among these 55 students, 39 students (70.9%) were awarded certificates of completion. These 39 students were surveyed regarding their SPP experience, and only 29 students answered the survey, with an overall response rate of 74.4%. Survey results are shown in Table 4 . Over 90% of survey respondents reported an improvement in their understanding of basic medical science, integration, presentation skills, medical terminology, and junior-senior relationships. Furthermore, the survey highlighted the need for more focus on skills such as time management, participation in
LGDs, and using electronic resources, as Ͼ50% of students reported no improvement in these areas. These issues will be addressed in the SPP of 2013.
DISCUSSION
In most universities, the academic freshman year has been referred to as being the most dissatisfactory academic year for students in terms of concept, curriculum, and pedagogy (5) . Students find it difficult to adjust to college environment because 1) they have deficiencies in their basic science knowledge; 2) they do not have the requisite skills set to cope with the requirements of a college curriculum; 3) senior professors tend to teach freshmen as if they are teaching advanced-level students; and 4) the teaching, learning, and assessment methods are quite different from what students have been previously exposed to at a high school level. As a result, many of these students spend most of their freshman academic year in remediation. Therefore, there is a great need to better prepare prospective freshmen for the rigors of the college experience beforehand to make it a smooth, satisfactory, and successful academic year.
The SPP conducted at College of Medicine-Alfaisal University is an innovative idea for the following reasons: 1) it was developed based on deficiencies identified by senior students; 2) it was conceived, conducted, and managed by senior medical students; and 3) it was intended to provide prospective freshmen with a near-real simulation of the rigors encountered in medical school.
One would argue that since a UPP was already in place at Alfaisal University, what purpose would a SPP serve? Most of the premedical preparatory programs in the United States are directed toward minority and underprivileged students (13) . The major aims of these programs are to 1) prepare students for taking the Medical College Admission Test, 2) develop basic science knowledge, 3) expose students to clinical and biomedical science settings, and 4) screen students who can handle the rigors of the basic science curriculum (19) . In contrast, UPPs used in Saudi Arabia are generally not focused toward any specific higher study track (e.g., medicine or engineering) or a specific target of the student population. These programs have only one main aim, which is to teach the high school curriculum to prospective freshmen in the English language. These UPPs are general programs, in which general sciences, not medically relevant sciences, are taught. Furthermore, there is no emphasis put on the application of scientific knowledge. English also is taught as a general subject, and students are not exposed to medically related and scientific terminology in English. Although a course of scientific terminology has been introduced in these programs, it has not helped much, as the major strategy used in this course is to memorize scientific terms. There is little or no emphasis on developing the specialized skills required to be successful in the freshman academic year, including critical-thinking, problem-solving, and communication skills.
To our knowledge, this is the first report that describes a SPP that was developed by senior students to help their junior colleagues to have a better and more enriched experience during the freshman academic year.
Throughout all teaching sessions conducted, prospective freshmen were taught how to deal and overcome the challenges faced by former freshmen upon entering the medical college that were pertinent to academic performance, required skills, and adaptation to the college environment and, thus, improving their experience in the first year of medical school. The conducted survey results elucidated a great satisfaction by SSP participants in terms of getting over the vast majority of challenges and obstacles encountered in the freshman academic year. The future scope of the SPP is to facilitate adopting this program by other universities and medical institutions in Saudi Arabia whereby students can be better well prepared for their medical journey.
In conclusion, the SPP is a worthwhile pilot study that we believe will serve as a preliminary step for further studies on this program in the future when we have a sufficient number of students enrolled in the program who can be assessed against Table 4 . Prospective freshmen's perspectives on the effectiveness of the SPP a control group. We believe that this study will attract the attention of medical educators in Saudi Arabia to call for a reform in the preparatory years and start thinking of implementing changes in the existing structure of preparatory years to be more pathway focused (medicine, engineering, etc.) and promote students' skills to think critically and become longlife learners.
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